Chemoselective N-benzenesulfonylation of aliphatic amines using 2-(4-nitrobenzenesulfonyl)-4,5-dichloropyridazin-3(2H)-one (2) gave the corresponding 4-nitrobenzenesulfonamides in good or excellent yield. This method is a simple, mild and general procedure for the chemoselective N-benzenesulfonylation of aliphatic amines.
Introduction
Sulfonyl groups have been widely used to protect amines and other nitrogenous functionality in organic synthesis.
4-
Nitrobenzenesulfonyl groups as protecting/activating groups have also been frequently used for the preparation of secondary amines both in solution-and solid-phase synthesis. 2 One of the most attractive features of sulfonamides is their stability under various reaction conditions. Recently, the use of N-sulfonyl protecting groups has been improved by addition of new varieties amenable to some mild removal. 3 Although sulfonyl chlorides are widely used for N-sulfonylation of amines, their drawbacks are the instability and the too strong reactivity. Also, selective N-sulfonylation of primary or secondary amine in the presence of secondary or tertiary amines in organic solvents is often required in laboratory. These problems and requirement led us to develop a selective, stable and mild N-benzenesulfonylating agent.
In connection with our research program for the synthesis of 5-alkylamino-4-halopyridazin-3-ones, we found the Nbenzenesulfonyl-transfer potentiality of 2-(benzenesulfonyl)-4,5-dichloropyridazin-3-ones to amines. 4 We investigated the application of 2-(benzenesulfonyl)-4,5-dichloropyridazin-3-ones as a novel N-benzenesulfonylating agent of amines. According to the literature, 4 compound 2 show the excellent transfer potentiality among 2-(benzenesulfonyl) derivatives. 4-Nitrobenzenesulfonamide is also unique among the amino protective groups.
3d Therefore, we chose the compound 2 as a N-benzenesulfonylating agent.
,QWKLVSDSHUZHZRXOGOLNHto UHSRUW DVLPSOHPLOGDQG JHQHUDOSURFHGXUHIRUWKHchemoselective N-benzenesulfonylation of aliphatic amines using 2.
According to Kweons, et al., 4 the product distribution for the reaction of amines with 2 in the same solvent is dependent on the structure of amine, the basicity of amine, the substituent of benzene ring and the substituted position of benzene ring. Even though the solvent effect was not reported in their paper, the product distribution may be dependent on the dielectric constant of the solvent used. Therefore, we investigated firstly the reaction of gaseous ethylamine with 2 in some solvents with the different dielectric constants at room temperature. The results were summarized in Table 1 . N-Sulfonylation of ethylamine (g) using 2 in n-hexane or cyclohexane selectively gave only Nethyl-(4-nitrobenzene)sulfonamide (3a) .
According to preliminary experiment, the selectivity of Nsulfonylation in diethyl ether and n-hexane was also dependent on the reaction temperature. The reaction, however, in refluxing cyclohexane yielded selectively Nsulfonylated amine. Therefore, we carried out N-benzenesulfonylation of some amines using 2 by suspension in refluxing cyclohexane. The results are summarized in Table  2 . The reaction of primary amines involving only amino group with 2 in cyclohexane afforded only the corresponding sulfonamides 3 in 90-95% yields ( . N-Sulfonylation of some secondary amines such as N-methylbenzylamine, piperidine, diethylamine and diethanolamine with 2 in cyclohexane selectively yielded only the corresponding sulfonamides 3h-3k in 80-98% yields (Table 2 , Entry 8-11). Also sulfonylation of 2-methylpiperazine with 2 gave selectively 4-(4-nitrobenzenesulfonyl)-2-methylpiperazine (3l) ( Table 2 , Entry 12). On the other hand, reaction of secondary bulky amines such as N-isopropylbenzylamine and dicyclohexylamine with 2 did not afford the corresponding sulfonamides. The sulfonylation of 4-aminobenzylamine, 2-aminoethanol and diethanolamine occurred chemoselectively at the aliphatic amino groups (Table 2 , Entry 6, 7, 11). We also investigated the selectivity in the sulfonylation of a mixture (1 : 1 mole ratio) of a hindered amine and a lesshindered amine with 2 (1 equivalent). According to preliminary test for the amine mixture, N-benzenesulfonylation of a mixture of amines with 2 under at 35-40 o C showed the excellent selectivity. Therefore, the competition reaction was carried out at 35-40 o C. The results are summarized in Table  3 . In a mixture of a primary amine and a secondary amine, N-sulfonylation of the primary amine is more favorable than the secondary amine except for piperidine (Table 3 , Entry 1, 2, 4, 5 and 6). In the case of a mixture of α-branched amine and a primary or a secondary amine, N-sulfonylation of the primary and the secondary amines is more selective than the α-branched primary amine (Table 3 , Entry 7 and 8).
In all mixtures of a hindered amine and a less-hindered amine, N-sulfonylation occurs generally at the less-hindered amino group. The selectivity for N-sulfonylation of 2 with amines may be due to the steric bulkiness around N-S bond in compound 2. 5 In conclusion, compound 2 as a new sulfonylating reagent has several advantages as follows: (1) it is easily prepared from commercially available 4,5-dichloropyridazin-3-one in one step under mild condition, (2) it is stable in air and easy to handle, (3) it shows good chemoselectivity for aliphatic amino group, and (4) reusable 4,5-dichloropyridazin-3-one can also be recovered quantitatively.
Experimental Section
General remarks. TLC was performed on SiO 2 (silica gel 60 F254, Merck). The spots were located by UV light. Column chromatography was carried out on SiO 2 (silica gel 60, 70-230 mesh). Melting points were determined with a Thomas-Hoover capillary apparatus and were uncorrected. 
Yield of isolated product. 4,5-Dichloropyridazin-3-one was also recovered quantitatively. 
